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Abstract. The surgery-first approach (SFA), without presurgical orthodontic
treatment, has become favoured in the treatment of dentomaxillofacial deformities.
This approach has been applied in our institution since 2012. The purpose of this
study was to report our experience with the SFA for skeletal malocclusion. Fifty
patients with skeletal malocclusions were enrolled in this study (11 bimaxillary
protrusion, 27 skeletal class III malocclusion, and 12 facial asymmetry). After
orthognathic–orthodontic consultation, suitability for SFA was determined and a
treatment plan drawn up. Patients then underwent orthognathic surgery, which
included Le Fort I maxillary osteotomy, bilateral sagittal split ramus osteotomy,
subapical osteotomy, and genioplasty. Postoperative orthodontic treatment was
started after a healing period of 2 weeks. The mean postoperative orthodontic
treatment duration was 14.9 months, which is shorter than that of traditional joint
orthognathic–orthodontic treatment. In the bimaxillary protrusion group, this was
about 19 months, which was longer than for the other groups. After joint
orthognathic–orthodontic treatment, a good facial profile and ideal occlusion were
achieved. With the advantages of earlier improvements in patient facial aesthetics
and dental function, the reduction in difficulty and treatment duration of orthodontic
management, and increasing patient acceptance, SFA is regarded as an ideal and
valuable alternative for this potentially complicated procedure.0901-5027/01201463 + 05 # 2015 The Authors. Published by Elsevier Ltd on behalf of International Assoc
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paper.For patients with a skeletal malocclusion,
traditional orthognathic treatment consists
of a variable length of preoperative ortho-
dontic preparation, surgery itself, and a
relatively constant period of postoperative
orthodontics.1 Through joint orthognathic–
orthodontic treatment, an ideal facial pro-
file and stable occlusion can be achieved.However, the treatment duration is long,
usually lasting more than 2 years. Some
patients will complain of preoperative pro-
file worsening due to incisor decompensa-
tion, the visibility of the appliances, the
pain caused, and the duration.2
Recently, orthognathic surgery followed
by postsurgical orthodontics withoutpresurgical orthodontic treatment, known
as the surgery-first approach (SFA), has
become favoured. Proposed by Nagasaka
et al., it is a new concept in the combined
orthodontic–orthognathic treatment for jawiation of Oral and Maxillofacial Surgeons. This is an
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Table 1. Summary of patient data.
Category
Number of
patients Male Female
Age, years
(mean  SD)
Treatment time,
months (mean  SD)
Bimaxillary
protrusion
11 1 10 27.74  4.43 19.09  5.52a
Skeletal class III 27 16 11 21.20  4.16 14.22  4.46
Facial asymmetry 12 6 6 21.24  3.58 13.25  4.61
Total 50 23 27 22.17  3.97 14.90  4.92
SD, standard deviation.
aP < 0.05.
Table 2. Surgical modalities for bimaxillary protrusion.
Surgical modalities Number of patients
Segmental Le Fort I maxillary osteotomy + mandibular subapical
osteotomy
7
Segmental Le Fort I maxillary osteotomy + mandibular subapical
osteotomy + BSSRO
2
Segmental Le Fort I maxillary osteotomy + mandibular subapical
osteotomy + genioplasty
2
Total 11
BSSRO, bilateral sagittal split ramus osteotomy.
Table 3. Surgical modalities for skeletal class III malocclusion.
Surgical modalities Number of patients
Le Fort I maxillary osteotomy + BSSRO 14
Le Fort I maxillary osteotomy + BSSRO + genioplasty 3
Le Fort I maxillary osteotomy 1
BSSRO 8
BSSRO + genioplasty 1
Total 27
BSSRO, bilateral sagittal split ramus osteotomy.
Table 4. Surgical modalities for facial asymmetry.
Surgical modalities Number of patients
Le Fort I maxillary osteotomy + BSSRO 7
Le Fort I maxillary osteotomy + BSSRO + genioplasty 2
Le Fort I maxillary osteotomy + SSRO (R) + condylectomy (L) +
mandibular recontouring
1
BSSRO 1
BSSRO + genioplasty 1
Total 12
BSSRO, bilateral sagittal split ramus osteotomy; SSRO (R), sagittal split ramus osteotomy on
the right side; condylectomy (L), condylectomy on the left side.deformities.3 Patients with mild to moder-
ate crowding and acceptable arch coordina-
tion can undergo orthognathic surgery
without preoperative orthodontic treatment.
With considerable preoperative planning
and precise surgery, the postoperative or-
thodontic procedure is direct and rapid;
patients obtain the desired facial profile
and occlusion in a much shorter period of
time. This approach has been applied in our
institution since 2012. The purpose of the
present study was to report our experience
with the SFA in the treatment of skeletal
malocclusion.
Patients and methods
This retrospective cohort study examined
a consecutive series of patients who were
treated with orthognathic and orthodontic
treatment with the SFA. Fifty patients with
skeletal malocclusions treated between
January 2012 and December 2013 were
enrolled in this study: 11 with bimaxillary
protrusion, 27 with a skeletal class III
malocclusion, and 12 with a facial asym-
metry (Table 1). The patients (23 males
and 27 females) had a mean age of 22.2
years (range 16–37 years). The chief com-
plaints for surgery included malocclusion,
facial asymmetry, and protrusion of the
mouth.
After patient consultation and examina-
tion by the surgeon and orthodontist, suit-
ability for SFA was decided and a
treatment plan drawn up based on clinical
data, dental models, and cephalometric
analysis. No presurgical orthodontic align-
ment was performed in any patient. Model
surgery was performed and a splint was
made. The patient then underwent orthog-
nathic surgery under general anaesthesia.
Surgery included Le Fort I maxillary
osteotomy, sagittal split ramus osteotomy,
condylectomy, subapical osteotomy, gen-
ioplasty, and mandibular recontouring
(Tables 2–4). For patients with a segmental
osteotomy, the teeth were extracted intrao-
peratively. Orthodontic treatment was
started after a postoperative healing period
of 2 weeks. The duration of postoperative
orthodontic treatment was recorded.
One-way analysis of variance (ANOVA)
was used for comparisons among the dif-
ferent groups. The statistical analysis was
performed using SPSS 13.0 software pack-
age (SPSS Inc., Chicago, IL, USA).
Results
For the patients with bimaxillary protru-
sion, a segmental Le Fort I maxillary
osteotomy and a subapical osteotomy of
the mandibular anterior teeth wereperformed. The premolars were extracted
intraoperatively. For one patient with fa-
cial asymmetry secondary to condylar
osteochondroma, a condylectomy and
mandibular recontouring were carried
out. All patients healed uneventfully. Most
patients considered their facial profile and
occlusion to be greatly improved after
surgery (Fig. 1). Orthodontic treatment
was started 2 weeks after surgery.
The mean duration of postoperative or-
thodontic treatment was 14.9 months,
which is shorter than that of traditional
joint orthognathic–orthodontic treatment.
The presurgical orthodontic procedureusually takes 12–24 months depending
on the complexity. In the bimaxillary pro-
trusion group, this took about 19 months,
which was longer than for the other
groups. The statistical analysis showed
this difference between the groups to be
significant (P < 0.05) (Table 1). This was
due in part to the required closure of the
space caused by tooth extraction.
After orthodontic treatment, a good fa-
cial profile and ideal occlusion were
achieved (Fig. 2). Patients were satisfied
with the results of treatment. No relapse
was recorded during 6–12 months of fol-
low-up.
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Fig. 1. Comparison of frontal and lateral views of the facial profile: pretreatment (A and B), after orthognathic surgery (C and D), and post
treatment (E and F).Discussion
Traditional joint orthognathic–orthodon-
tic treatment includes two orthodontic
phases: a preoperative preparation in
which most of the orthodontic movements
are performed to achieve a precise, stable
occlusion, and a postoperative phase for
minor adjustments. Preoperative ortho-
dontic treatment precedes the orthognathic
surgery to reveal the true skeletal discrep-
ancy preoperatively and to fit the maxilla
and mandible into a solid occlusion after
surgery. It is believed that without appro-
priate presurgical dental decompensation,
bone movement is limited by the toothposition when correcting the skeletal de-
formity.4,5 However, this is time-consum-
ing and unpleasant. The presurgical
orthodontic treatment may take 12–24
months depending on the complexity.5–8
At the same time, there is a progressive
deterioration in facial aesthetics and den-
tal function preoperatively.2,9,10
In 2011, Herna´ndez-Alfaro et al. were
the first to report the application of ‘sur-
gery first’ in bimaxillary orthognathic sur-
gery.11 The SFA – without presurgical
orthodontic treatment – has become
favoured recently. In this study, the total
orthodontic treatment time was reduced to
about 15 months. Patients showed a sig-nificantly improved facial profile and oc-
clusion. The use of the SFA did not
compromise the quality of treatment in
terms of facial aesthetics or occlusion. It
was an effective and time-saving proce-
dure in the combined orthodontic–surgical
treatment and enabled good facial aes-
thetics and occlusion to be achieved with-
out preoperative orthodontic treatment.
Under most circumstances, patients
treated with the SFA require a shorter
duration of orthodontic treatment than
those undergoing the conventional ap-
proach. Potential reasons for this are: (1)
the dental decompensation in the SFA is
resolved in part by surgery so that the
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Fig. 2. Comparison of occlusion: pretreatment (A–C), after orthognathic surgery (D–F), and post treatment (G–I).complexity of orthodontic treatment is
lesser; and (2) the phenomenon of postop-
eratively accelerated orthodontic tooth
movement shortens the treatment peri-
od.12
In 2007, Sebaoun et al. suggested that
rapid tooth movement in the context of
corticotomy-facilitated orthodontics was
the result of a demineralization–reminera-
lization process.13 It appears that selective
bone injury results in an overwhelming
activating stimulus for both catabolic and
anabolic responses in the periodontium. It
is possible that the alveolar bone adjacent to
the osteotomies performed during orthog-
nathic surgery also undergoes increased
bone turnover.14 This could account for
the more efficient postoperative orthodon-
tic movements and hence contribute to the
reduction in total treatment time with the
SFA. The orthognathic surgery triggers a
3- to 4-month period of higher osteoclastic
activity and metabolic changes in the den-
toalveolar bone postoperatively, which
possibly accelerates postoperative ortho-
dontic tooth movement.13
The SFA is indicated in cases that do not
need too much presurgical orthodontic
alignment and decompensation. The
indications include skeletal class II/IIImalocclusion, skeletal open bite, bimax-
illary protrusion, and facial asymmetry.
These comprise cases with well-aligned
to mildly crowded anterior teeth, a flat to
mild curve of Spee, and a normal to mildly
proclined/retroclined incisor inclina-
tion.15–17 Herna´ndez-Alfaro have formu-
lated a comprehensive workflow for the
SFA in orthognathic surgery.18 Based on
the clinical application of the SFA in our
setting, the advantages of SPF are sum-
marized as follows: (1) the patient’s chief
complaints with regard to facial aesthetics
and dental function can be improved at the
beginning of the treatment; (2) the whole
treatment duration can be shortened to
1–1.5 years or less; (3) the difficulty and
duration of treatment of orthodontic man-
agement can be reduced due to accelerated
postoperative orthodontic tooth move-
ment; and (4) patient acceptance is high.
At the same time, the current limitations to
its use are skeletal malocclusion with se-
vere crowding and severe arch incoordi-
nation.
In the model surgery procedure, special
consideration needs to be given to the
intended transitional occlusion (ITM),
which must allow for postsurgical move-
ment of the teeth. The molar relationshipcan be utilized as a starting point to guide a
temporary occlusion. At the same time, an
appropriate buccal overjet must be estab-
lished on the bilateral molars. During the
operation, tooth extraction can be used to
produce space for a segmental osteotomy
and coordination of both arches. Further-
more, the midlines of the dental arch must
be coincident or close to the facial midline.
Although the SFA has its inherent
advantages and benefits, several difficul-
ties and disadvantages must be consid-
ered. First, the occlusion cannot serve as
a guide for the designation of treatment
goals, which is why predicting the final
occlusion is difficult. Second, the imme-
diate postoperative occlusion is unstable
in most cases.4,8 Therefore, this treatment
concept requires a precise diagnosis and
detailed treatment planning. The postop-
erative orthodontic movements must be
planned accurately with the surgical plan,
implying constant communication between
the surgeon and orthodontist. It is absolute-
ly essential that the orthodontist be skilled
in orthognathic surgery cases, because the
orthodontist is often confronted with a rath-
er complex scenario.18 It is thus recom-
mended that only experienced teams
perform this approach.
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